Identification of amino acids important for target recognition by the DNA:m5C methyltransferase M.NgoPII by alanine-scanning mutagenesis of residues at the protein-DNA interface.
DNA:m(5)C MTases comprise a catalytic domain with conserved residues of the active site and a strongly diverged TRD with variable residues involved in DNA recognition and binding. To date, crystal structures of 2 DNA:m(5)C MTases complexed with the substrate DNA have been obtained; however, for none of these enzymes has the importance of the whole set of DNA-binding residues been comprehensively studied. We built a comparative model of M.NgoPII, a close homologue and isomethylomer of M.HaeIII, and systematically analyzed the effect of alanine substitutions for the complete set of amino acid residues from its TRD predicted to be important for DNA binding and target recognition. Our data demonstrate that only 1 Arg residue is indispensable for the MTase activity in vivo and in vitro, and that mutations of only a few other residues cause significant reduction of the activity in vitro, with little effect on the activity in vivo. The identification of dispensable protein-DNA contacts in the wild-type MTase will serve as a platform for exhaustive combinatorial mutagenesis aimed at the design of new contacts, and thus construction of enzyme variants that retain the activity but exhibit potentially new substrate preferences.